Increasing the physical markers of wheat chromosomes using SSRs as FISH probes.
In plants the marker sequences used to identify chromosomes are mainly repetitive DNA probes. Simple sequence repeats (SSRs) are major components of many plant genomes and could be good markers for chromosome identification. In a previous work, we reported the physical distribution of 4 oligonucleotides, (AG)12, (CAT)5, (AAC)5, and (AAG)5, on Triticum aestivum L. chromosomes. The distinctive distribution pattern found suggested that SSR in situ hybridization is useful as a diagnostic tool in wheat cytogenetics. To check whether that finding is generally applicable, we analyzed the chromosomal distribution of the rest of the 14 possible classes of di- and tri-nucleotide repeats by FISH. A detailed knowledge of the sequence content of hexaploid wheat chromatin was acquired based on the hybridization signals, which also provide a rich set of chromosome markers for chromosome identification. Except for (AT)10 and (GC)10, for which the chromosomal distribution could not be accurately determined, and (AC)8 and (GCC)5, which were found dispersed throughout the chromosomes, the remaining repeats were observed as clusters on specific chromosome sites. (AGG)5, (CAC)5, (ACG)5, (AAT)5, and (CAG)5 exhibited a preferential distribution in the pericentromeric regions of the B genome chromosomes. The richest patterns of intercalary signals on several A and B genome chromosomes were produced by (ACT)5. A karyotype based on the SSR probes providing the best FISH patterns was constructed for T. aestivum 'Chinese Spring'.